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0.1 Colony classificator maths

Through approximating the relation between the fluorescent protein level with the fluorescence
intensity as a linear one, it’s possible to write:

Fluorescence intensity vector = A - fluorescence protein level vector + basal signal

R(t) arr acr aor| [FPr Ry
G(t)| = |are ace aoc| |FPg| + |Go
B(t) AGRB AaGB QOB FPy By

where A is the linearization matrix that contains the liner relation slopes values, which correspond
to the amount of signal produced by each unit of fluorescent protein concentration (e.g.arr =
red signal produced per unit of F'Pg, arc = green signal produced per unit of F' Py, etc)

If it have only one fluorescent protein per colony, let’s say F'Pr > 0, F P = 0, F'Pp = 0, then:

R(t) arr agr aor| |FPr Ry
Gt)| = |are ace aoc 0 | +|Go
B(t) GRrB GGB QOB 0 By
That is equal to:
R(t) FPgr-apgr Ry
G@)| = |FPr-arc| + |Go
B(t) FPr-agp By

By taking only the red and green channels we can obtain a 2 eq. system:

(1) R(t)=FPg-arr+ Ro
(2)  G(t) = FPr-agrc + Go
Assuming arg # 0, rearrange (2) as:
G(t) — Gy
ARG

FPp =

and replacing $FP_R $ on (1):



Rearranging it gives:

R(t) = G(t)zgz _ G“a;RR

+ Ry

Finally, condensing the constants it becomes a linear relation between R(t) and G(t).:

R(t) = G(t) -mp + b

where mp = % and bgp = Rp— %, which are intrinsic parameters of each fluorescent protein.

By proceeding the same way, it is possible to obtain a characteristic linear expression for each
fluorescent protein:

when FFPr =0, FP; > 0, FPp = 0:
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